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APPLICATION FOR LETTERS PATENT 



Be it known that Takehiko Sumi, a citizen of Japan, having a residence address at 23-1, 
Kamiimaizumi, 4-Chome, Ebina-Shi, Kanagawa 243-0431 Japan, and Tetuya Fukumoto 
a citizen of Japan having a residence address at 1205, Shimowada, Yamato-Shi, Kanagawa 242- 
0015 Japan, have invented a new and useful method and article of manufacture, a MOLDED 
ARTICLE LAMINATED WITH FABRIC AND METHOD FOR REPROCESSING THE SAME 
of which the following is a specification therefor. 
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MOLDED ARTICLE LAMINATED WITH FABRIC AND 
METHOD FOR REPROCESSING THE SAME 

CROSS REFERENCE TO RELATED APPLICATIONS 
This application claims priority under 35 U.S.C. §119 from a Japanese Patent Application 
No. 9-369501 filed on December 26, 1997, which is incorporated herein by reference for all 
purposes. 

BACKGROUND OF THE INVENTION 

TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a molded article laminated with fabric which is prepared 
by adhering a fabric made up of highly heat resisting fibers to the surface of a molding produced 
from a thermoplastic resin and to a method for reprocessing the molded article laminated with 
fabric. 

Plastic moldings, which are used in such applications as inner walls, partitions and doors 
of buildings, and head rests, arm rests and solid portions of console boxes of automobiles and 
which are molded articles laminated with fabric, are described in Japanese Patent Application 
Publication (JP-B) No. 63-51,088. 

In the case of the molded articles laminated with fabric described in JP-B No. 63-51,088, 
as will be seen in FIG. 1, a fiber sheet is present in part of the mold flash when the molding is 
prepared. Generally, mold flashes which contain no fiber sheet are reprocessed without any 
treatment. The mold flashes and defective moldings which contain a fiber sheet are actually 
discarded without being reused. This is because the residual fiber sheet brings about the problem 
that the difference in bulk density between fibrous portions and the resinous portions causes 
nonuniformity in the charging amount to an extruder thereby making the extruded amount 
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unstable. In addition, the reuse of the mold flashes containing a fiber sheet brings about the 
problem that fibrous lumps remain on the surface of the moldings obtained thereby impairing the 
appearance and significantly reducing the physical strength of the moldings. 

Accordingly, for the preparation of a mold article laminated with fabric, the mold 
structure needs to be designed so that the amount of mold flashes is minimized. Despite such 
precaution in designing, however, fiber sheets needs to be carefully removed manually if the 
mold flashes containing the fiber sheets are reused. 

In view of the actual situation where a large amount of molded articles laminated with 
fabric are widely used in the field of automobile industry, construction industry and the like, it is 
extremely difficult to manually remove the fiber sheets from the mold flashes in terms of 
productivity. Therefore, it is an inevitable consequence that the mold flashes are forced to be 
discarded in the face of the fact that the recycling of plastics is strongly encouraged. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide a method not only for 
reprocessing the mold flashes at the time of the preparation of molded articles laminated with 
fabric but also for reprocessing the defective molded articles laminated with fabric which come 
from the production line and are destined to be discarded. 

Another object of the present invention is to provide a method which makes it possible to 
prevent the impairment of the physical properties and appearance of the moldings prepared by 
reusing the resinous material containing the fiber sheets and which enables accurate control of 
the parameters, such as wall thickness of the moldings, in the forming process. 

The molded article laminated with fabric according to the present invention is a molding 
which is made from a thermoplastic resin (A) and has a fabric, made up of fibers of a highly heat 
resisting thermoplastic resin (B), adhered to the surface thereof, wherein the thermoplastic resin 
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(A) of the molding contains the highly heat resisting thermoplastic resin (B) constituting the 
fibers and wherein the highly heat resisting thermoplastic resin (B) is present as minute parti eles a 
microdispersion in the thermoplastic resin (A). The m inute particl es of the microdispersion of 
typically only a few microns in diameter, which is not possible with prior art processes. In a 
5 preferred embodiment the volume average of the minute particles is 10 microns or less. In the 
molded article laminated with fabric of the present invention, it is desirable that the content of 
the highly heat resisting thermoplastic resin (B) in the thermoplastic resin (A) does not exceed 
20% by weight. 

1 0 The method for reprocessing moldings according to the present invention relates to a 

method for reprocessing a molded article laminated with fabric which is made from a 
thermoplastic resin (A) and has a fabric, made up of fibers of a highly heat resisting 
thermoplastic resin (B), adhered to the surface thereof, wherein the method comprises charging 
an extruder with a crushed product obtained by finely crushing the molded article laminated with 

15 fabric, melt-blending the crushed product at a temperature, which is within the range of from the 
melting point to a temperature 50°C higher than the melting point of the highly heat resisting 
thermoplastic resin (B) constituting the fibers, to thereby produce a blend resin, and extruding the 
blend resin from the extruder to thereby granulate the blend resin. 
resin. The thermoplastic resin (B) in the form of large islands is converted into a 

2 0 microdispersion by blending in the extruder and extruding the blend from the extruder. That is. 
the melt-blending by means of an extruder converts the resin present in the form of lame islands 
into a microdispersion of minute particles. The size of the minute particles is less than 10 
microns, but is approximately 1 micron in a preferred embodiment. Because of this 
microdispersion. even if the thermoplastic resin (A) is separated from the thermoplastic resin (B) 

25 at the interface thereof the separation is very minute and therefore the basic physical properties 
of the thermoplastic resin (A) are hardly influenced by the separation. 

Conditions suited for the implementation of the method for reprocessing a molding 
according to the present invention are as follow. The melt-blending temperature is within the 
30 range of from the melting point to a temperature 30°C higher than the melting point of the highly 

3 
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heat resisting resin constituting the fibers. The melt-blending time is 20 to 600 seconds. The 
thermoplastic resin (A) is a polyolefinic resin, such as high-density polyethylene or 
polypropylene, a polystyrene resin, an ABS resin, a modified polyphenylene ether, or the like. 
The thermoplastic resin (B) is nylon or polyester. 

5 

In the case of a crystalline thermoplastic resin, the melting point as referred to in the 
present invention is a melting point measured by differential scanning calorimetry. In the case of 
a noncrystalline thermoplastic resin, the melting point is referred to in the present invention as a 
flow-starting temperature (a temperature at which a flow of 2 mm 3 /second is attained under a 
1 0 condition using a load of 1 00 Kg and a die having a diameter of 1 mm and a length of 1 0 mm) 
when measured by means of a flow tester in which the resin flows down. 

Still other objects and advantages of the present invention will become readily apparent to 
those skilled in this art from the following detailed description, wherein only a preferred 
15 embodiment of the invention is described, simply by way of illustration of the best mode 

contemplated for carrying out the invention. As will be realized, the invention is capable of other 
and different embodiments, and its several details are capable of modifications in various 
obvious respects, all without departing from the invention. 

20 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be readily understood by the following detailed description in 
conjunction with the accompanying drawings, wherein like reference numerals designate like 
structural elements, and in which: 

FIG. 1 is an oblique view illustrating the molded article laminated with fabric of the 
present invention. 

FIG. 2 is a diagram illustrating a state where a parison and a fiber sheet are disposed 
between mold halves in accordance with the method of the present invention. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

As shown in FIG.l, the molded article laminated with fabric 1 has a hollow double-wall 
structure in which the surface of the molding 2 has a fabric 3 comprising a fiber sheet adhered 
5 thereto. The thermoplastic resin (A), which constitutes the molding 2, is a resin whose melting 
point is lower than that of the thermoplastic resin (B) constituting the fibers. Examples of the 
thermoplastic resin (A) include high-density polyethylene, polypropylene, polystyrene resins, 
polyamide resins, soft polyvinyl chloride resins, hard polyvinyl chloride resins, ABS resins, AS 
resins, AES resins, and ASA resins as well as polyethylene terephthalate resins, polybutylene 
10 terephthalate resins, modified polyphenylene ethers, and elastomers, such as polyurethane 

elastomers, polystyrene elastomers, polyolefin elastomers, polyamide elastomers, and polyester 
elastomers, each having a lower melting point in the range of from 150 to 245°C. 

Examples of the fiber sheet, which constitutes the fabric 3, include a cloth, a knitting and 
15 a nonwoven fabric which are each obtained by processing synthetic fibers, such as polyamide, 
e.g., nylon 6 or nylon 66, polyester, and the like, blends of these synthetic fibers, or blend fibers 
comprising such synthetic fibers and 20% or less of other fibers (e.g., natural fibers such as 
cotton, hemp, wool and silk, regenerated fibers such as viscose rayon and cupro-ammonium 
rayon, semi-synthetic fibers such as acetate and triacetate, and synthetic fibers such as acrylic, 
2 0 vinylon, polypropylene and polyurethane). 

The molded article laminated with fabric 1, which is shown in FIG. 1, is obtained by a 
process comprising disposing a parison 6, which is extruded from an extrusion head 5, and a 
fabric 3 between mold halves 4 and effecting blow-molding so that the fabric 3 adheres to the 
2 5 surface of the molding 2, as shown in FIG. 2. 

In the prior art, when a thermoplastic resin having a fiber sheet adhered thereto is crushed 
in a crusher, the fiber sheet is cut into appropriate lengths thereby providing fibrous lumps having 
a size of several millimeters to tens of millimeters. Since the melting temperature of these 
30 fibrous lumps differs from that of the thermoplastic resin, which constitutes the molding to be 

6 
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prepared by blow-molding and which has a lower melting point, a molding produced from the 
blend of the fibrous lumps and the thermoplastic resin has a poor appearance because of the 
emergence of the fibers on the surface of the molding. In addition, the desired strength as a 
molding cannot be obtained because the fibers are basically infusible and remain in the form of 
5 the fibers themselves. 

The present invention overcomes these problems, and provides a defect free appearance 
with sufficient strength. A general explanation of the process is described herein, although other 
embodiments are within the scope of the invention. 

10 

In one embodiment, the thermoplastic resin (A) constituting the molding is polypropylene 
and the highly heat resisting thermoplastic resin (B) constituting the fabric is a polyester resin 
(polyethylene terephthalate). According to the present invention, moldings or flashes having a 
fabric adhered thereto are crushed in a crusher. In this case, the polyester resin constituting the 

15 fabric is in the form of aggregates of fibers cut into a certain length and the aggregates are mixed 
with the crushed product of the polypropylene constituting the molding. The crushed product of 
polypropylene which constitutes the molding and the polyester resin in the form of fibrous lumps 
are charged into an extruder and are kept at a temperature above the melting point of the 
polyester resin for a certain period of time. This treatment melts the fibrous lumps of the 

2 0 polyester resin and converts them into resinous lumps because the polyester resin is brought to a 
temperature above the melting temperature thereof. 

Suppose the lumps of the polyester and the crushed polypropylene are not blended by 
means of a screw. The lumps made up of molten polyester resin are believed to be in the form of 
2 5 large islands in the polypropylene which constitutes the molding. That is to say, the polyester 
resin is believed to be present as large islands in the polypropylene presenting the fefm foam of 
sea after being melted. 
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In addition, if the polypropylene and the polyester resin in the form of fibrous lumps are 
kept at a temperature which is 50°C higher than the melting point of the polyester resin, thermal 
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degradation of the plastics takes place thereby exhibiting a remarkable impairment of the 
physical properties. 

Generally, a polyester resin is not compatible with a polypropylene resin, and therefore 
5 these resins are not miscible with each other. Therefore, the state, where the polyester resin is 
present as large islands in the polypropylene presenting the fofm foam of sea, results in a molding 
with a lessened mechanical strength. This is because even a very small external force easily 
separates the polypropylene resin from the polyester resin at the interface thereof. 

10 In order to overcome this problem, according to the present invention, the polyester resin 

in the form of large islands is converted into a microdispersion by blending in an extruder and 
extruding the blend from the extruder. That is, the melt-blending by means of an extruder can 
convert the polyester resin present in the form of large islands into a microdispersion of minute 
particles. The size of the minute particles is 10 microns or less on average . Because of this 

1 5 microdispersion, even if the polypropylene resin is separated from the polyester resin at the 

interface thereof, the separation is very minute and therefore the basic physical properties of the 
polypropylene are hardly influenced by the separation. 

Accordingly, the present invention does not increase the rigidity by increasing the 
2 0 compatibility between the two components. Since the polyester resin is dispersed in the state of 
minute particles, the presence of the polyester exerts almost no influence on the basic physical 
properties of the polypropylene as a whole. Because of this, no additive or filler is needed for the 
purpose of the compatibilization. Use of a conventional extruder brings about the desired result. 
The extruder in the present invention may be a single-screw extruder or a twin-screw extruder. 
25 An extruder which exhibits an excellent blending performance is particularly preferred. 

Although a twin-screw extruder is known to exhibit an excellent blending performance, a single- 
screw extruder provided with a high-performance blending section, such as Maddox screw with 
flutes, Dalmage screw, or double-flight screw, is known. Another suitable single-screw extruder 
is, for example, a two-stage extruder in which screws are exchanged midway. 

30 
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The blend resin, which is obtained by the above-described method of the present 
invention, can be satisfactorily used again for molding, such as blow molding, injection molding, 
or the like, by a conventional molding machine. Naturally, however, the molding temperature is 
a temperature suited for the molding of polypropylene (generally in the range of from 170 to 
5 220°C) in the case where polypropylene is used as described above, because at this temperature, 
the polyester does not melt. Therefore, when molded in this way, the polyester resin constituting 
the fabric is present in an unmelted state as in the case of a traditional molding operation. The 
resultant defect free article is derived from the present invention despite the fact that the 
polyester resin remains unmelted as in the case of a traditional molding operation. This defect 

10 free process is based on the phenomenon that the polyester resin is present in a state of 

microdispersion. If the polyester resin in the state of fibrous lumps is melted and dispersed by 
means of an extruder, the fibrous lumps of the polyester resin is converted into particles which, 
even if unmelted, acts as a filler and contributes to the improvement of the rigidity. It is known 
that if a certain amount of a filler, such as mica or talc, is incorporated into a thermoplastic resin, 

15 the physical properties such as rigidity of the molding made from the thermoplastic resin are 
improved. This type of filler is not in a molten state in the molten thermoplastic resin. The 
contribution to the improvement of the physical properties, such as rigidity, of the molding is due 
to the very microdispersion of the filler. The resin, which constitutes the fibers in the present 
invention and which is exemplified by the polyester resin, is not in a molten state in the molten 

2 0 polypropylene resin. The improvement of the rigidity is obtained because the polyester resin is 
present as minute particles and is dispersed in the polypropylene resin. 

Further, according to the present invention, the blend resin, after being melted by 
dispersing the fibrous lumps by melt-blending, is extruded in the shape of strands which are then 

2 5 cut into pellets, or otherwise extruded in the shape of blocks which are then crushed by means of 
a crusher. In this way, the blend resin is granulated. The granules thus obtained are blended with 
a virgin resin or a regenerated resin which is in a crushed state and does not contain fibrous 
lumps. The resulting blend is subjected to a molding operation, such as blow molding, injection 
molding, extrusion molding, or the like, and thus recycling is performed. In the present 

30 invention, since the blend resin is granulated, the granules can be charged into the molding 
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machine in a stable manner. Since the bulk density of the granules of the blend resin is similar to 
that of the virgin resin, these resins can be charged into the molding machine uniformly. 

As stated above, the method for reprocessing according to the present invention makes it 
5 possible to reuse the mold flashes of the molded articles laminated with fabric or the defective 
portions of the molded articles laminated with fabric which have been hitherto discarded. 

Further, since the method for reprocessing according to the present invention makes it 
possible to process all of the fabric adhered to the moldings so that the fabric is mingled in new 
10 moldings, the method is useful and advantageous to environments. 

When the granules thus obtained are blended with a virgin resin, a regenerated resin, 
which is in a crushed state and does not contain fibrous lumps, or a blend of these resins, so as to 
produce moldings, the moldings produced in this way are not limited to molded articles 
1 5 laminated with fabric and naturally include moldings without the fabric adhered thereto. 

EXAMPLES 

The following examples are illustrative of the present invention and are not limiting mechanisms 
of the scope of the present invention. Resins used in a preferred embodiment include: 

20 

EC9 Polypropylene (hereinafter referred to as PP) manufactured by Nippon Polychem 
Co., Ltd., with a melting point of 162°C. 

B-871 Polyethylene (hereinafter referred to as PE) manufactured by Asahi Chemical 
25 Industry Co., Ltd., with a melting point of 128°C. 

The fiber sheets of the preferred embodiment are a needle punched carpet, which was 
made up of polyester fibers having a melting point of 255°C (hereinafter referred to a carpet A), 
and a tufted carpet, which was made up of cut pile of nylon 6 fibers having a melting point of 
30 223°C and a base fabric of polypropylene fibers having a melting point of 162°C (hereinafter 

10 
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referred to as carpet B) ? were used. In the carpet B, the weight ratio of the nylon fibers to the 
polypropylene fibers was 3:1. 

The extruder of the preferred embodiment, TEM75, was manufactured by Toshiba 
5 Machine Co., Ltd. The screw diameter of this extruder was 75 mm and the motor had a power of 
185 KW. 
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10 

Example 1 

The molded article laminated with fabric as shown in FIG. 1 was prepared by a blow- 
molding operation using PP as the thermoplastic resin (A) and the carpet A as the fabric. The 
machine used for the blow molding operation was a molding machine which had a screw 
1 5 diameter of 90 mm and an L/D ratio of screw of 24 and which was manufactured by Nippon 
Steel Work Corp. The resin temperature of PP was about 200°C and the blowing pressure was 
about 7 Kg/cm . 

After blow molding, the peripheral flashes formed were separated into portions having 
20 the fabric adhered thereto and portions having no fabric. Then, only the portions having the 
fabric adhered thereto were crushed in a crusher so as to obtain crushed product consisting of 
cubes whose sides were each about 7 mm long. The crushed product contained both cloth and 
resin, wherein the weight ratio of the resin to the cloth was 90:10. 
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The crushed product was charged into the hopper of the TEM 75 extruder manufactured 
by Toshiba Machine Co., Ltd., wherein the temperature of the extruder was set to the 
temperatures shown in Tables 2 and 3 and the crushed product was kept in the extruder for 
5 retention times shown in Tables 2 and 3. The crushed product was extruded from the head at the 
tip of the extruder so as to obtain strand-shaped resin having a diameter with cross-sectional area 
of about 3 mm. The strand was then cut into pellets, each having a length of 5 mm. 

The pellets and virgin PP were blended so as to prepare a blend comprising 80% of the 
1 0 virgin PP and 20% of the pellets. The blend was charged into the single-screw extruder, wherein 
the resin temperature was set to 200°C. In this condition, a blow-molding operation was 
performed by using the mold, and thus a molded article laminated with fabric was obtained. In 
this case, the content of the fibrous resin was 2%. For the purpose of the evaluation of the 
molding thus obtained, the appearance was visually inspected and reduction in strength was 
1 5 examined by means of a tensile test (in accordance with JIS K 7 1 1 3). 

In the evaluation of the appearance the following symbols are used: 

DF = a defect-free article; 
20 SD = a slightly defective article having, for example, localized unmelted portions or 
excessively thin walls; and 
MD = an article having a molding defect. 

In the test of strength, the following symbols are utilized: 
2 5 DF = the absence of reduction in tensile strength; 
SR = a slight reduction in tensile strength; and 
RR = a remarkable reduction in tensile strength. 

30 
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Table 2 



It can be seen that defect-free articles can be obtained if the temperature for the formation 
of pellets is in the range of from 255 to 300°C (Example l-4~Example 1-8). If the retention time 
5 is 180 seconds for the formation of pellets, the temperature is preferably is in the range of from 
265 to 285°C (Example l-5~Example 1-7). 

If the temperature for the formation of pellets is 245 °C or below, defective appearance 
emerges (Example l-l~Example 1-3). If the temperature for the formation of pellets is above 
10 300°C, the productivity in pellet production becomes worse and the physical properties of the 
moldings obtained become inferior. 
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It can be seen that proper time for melting for the formation of pellets is in the range of 
from 20 to 600 seconds if the temperature is 275°C. If the time is 15 seconds, unmelted portions 
are present, whereas pelletization was impossible if the time was 700 seconds. 

If the time was 700 seconds, the extrudate had a very low viscosity and was in the state of 
syrup. Because of this low viscosity, the extrudate could not be pulled to a pelletizer, and 
therefore the pelletization was impossible. The substance in the state of syrup was crushed and 
the crushed product was subjected to the same blow-molding operation. The strength of the 
molding thus obtained was then subjected to a test of tensile strength, and it was found that the 
physical properties of this molding were remarkably inferior. 

Example 2 

The procedure of Example 1 was repeated, except that the carpet A as used therein was 
replaced with the carpet B. The content of the fibrous resin was 2% by weight. 

In the evaluation of the appearance the following symbols are used: 
DF = a defect-free article; 

SD = a slightly defective article having, for example, localized unmelted portions or 

excessively thin walls; and 
MD = an article having a molding defect. 

In the test of strength, the following symbols are utilized: 
DF = the absence of reduction in tensile strength; 
SR = a slight reduction in tensile strength; and 
RR = a remarkable reduction in tensile strength. 
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180 


20 


80 


DF 


DF 


Example 2-9 


285 


180 


20 


80 


DF 


DF 


Example 2 - 10 


300 


180 


20 


80 


DF 


DF 


Example 2 - 11 


310 


180 


20 


80 


DF 


RR 


Example 2 - 12 


255 


15 


20 


80 


SD 


SR 


Example 2 - 13 


255 


20 


20 


80 


DF 


DF 


Example 2 - 14 


255 


300 


20 


80 


DF 


DF 


Example 2- 15 


255 


600 


20 


80 


DF 


DF 


Example 2- 16 


255 


700 


20 


80 


DF 


RR 



Table 3 



It can be seen that defect-free articles can be obtained if the temperature for the formation 
of pellets is in the range of from 235 to 300°C (Example 2-4~Example 2-10). If the retention 
5 time is 1 80 seconds for the formation of pellets, the temperature is preferably in the range of 
from 235 to 265°C (Example 2-4~Example 2-7). 
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If the temperature for the formation of pellets is 225°C or below, defective appearance 
emerges (Example 2-l~Example 2-3). If the temperature for the formation of pellets is above 
300°C, pelletization was impossible. 

If the temperature for the formation of pellets was above 300°C, the extrudate had a very 
low viscosity and was in the state of syrup. Because of this low viscosity, the extrudate could not 
be pulled to a pelletizer, and therefore the pelletization was impossible. The substance in the 
state of syrup was crushed and the crushed product was subjected to the same blow-molding 
operation. The strength of the molding thus obtained was then subjected to a test of tensile 
strength, and it was found that the physical properties of this molding were remarkably inferior. 

It can be seen that proper time for melting for the formation of pellets is in the range of 
from 20 to 600 seconds if the temperature is 255°C. If the time is 15 seconds, unmelted portions 
are present, whereas, if the time is 700 seconds or more, the time is too long and the productivity 
in pellet production is poor. In addition, the physical properties of the moldings are inferior. 

Example 3 

The procedure of Example 1 was repeated, except that PP as used therein was replaced 
with PE. The content of the fibrous resin was 2% by weight. 

In the evaluation of the appearance the following symbols are used: 
DF = a defect-free article; 

SD = a slightly defective article having, for example, localized unmelted portions or 

excessively thin walls; and 
MD = an article having a molding defect. 
In the test of strength, the following symbols are utilized: 
DF = the absence of reduction in tensile strength; 
SR = a slight reduction in tensile strength; and 
RR = a remarkable reduction in tensile strength. 
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Example 


Temperature 
(°C) 


Time 
(sec) 


Recycled 
Pellet 

% 


Virgin Pellet 

% 


Evaluation 


Appearance 


Strength 


Example 3-1 


200 


180 


20 


80 


MD 


RR 


Example 3-2 


230 


180 


20 


80 


MD 


RR 


Example 3-3 


245 


180 


20 


80 


MD 


RR 


Example 3-4 


255 


180 


20 


80 


DF 


DF 


Example 3-5 


265 


180 


20 


80 


DF 


DF 


Example 3-6 


275 


180 


20 


80 


DF 


DF 


Example 3 - 7 


285 


180 


20 


80 


DF 


DF 


Example 3-8 


300 


180 


20 


80 


DF 


DF 


Example 3-9 


315 


180 


20 


80 


DF 


RR 


Example 3 - 10 


275 


15 


20 


80 


SD 


SR 


Example 3 - 11 


275 


20 


20 


80 


DF 


DF 


Example 3 - 12 


275 


270 


20 


80 


DF 


DF 


Example 3 - 13 


275 


600 


20 


80 


DF 


DF 


Example 3 - 14 


275 


700 


20 


80 


DF 


RR 



Table 4 



It can be seen that defect- free articles can be obtained if the temperature for the formation 
of pellets is in the range of from 255 to 300°C (Example 3-4~Example 3-8). If the retention time 
5 is 180 seconds for the formation of pellets, the temperature is preferably is in the range of from 
265 to 285°C (Example 3-5-Example 3-7). If the temperature for the formation of pellets is 
245 °C or below, defective appearance emerges (Example 3-1 -Example 3-3). 

It can be seen that proper time for melting for the formation of pellets is in the range of 
1 0 from 20 to 600 seconds if the temperature is 275°C. If the time is 1 5 seconds, unmelted portions 
are present, whereas, if the time is 700 seconds or more, the time is too long and the productivity 
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in pellet production is poor. In addition, the physical properties of the moldings thus obtained 
are inferior. 

Example 4 

The procedure of Example 2 was repeated, except that PP as used therein was replaced 
with PE. The content of the fibrous resin was 2% by weight. 

In the evaluation of the appearance the following symbols are used: 
DF = a defect-free article; 

SD = a slightly defective article having, for example, localized unmelted portions or 

excessively thin walls; and 
MD = an article having a molding defect. 

In the test of strength, the following symbols are utilized: 
DF = the absence of reduction in tensile strength; 
SR = a slight reduction in tensile strength; and 
RR = a remarkable reduction in tensile strength. 



Example 


Temperature 


Time 


Recycled 
Pellet 


Virgin Pellet 


Evaluation 




(°C) 


(sec) 


% 


% 


Appearance 


Strength 


Example 4 - 1 


200 


180 


20 


80 


MD 


RR 


Example 4-2 


215 


180 


20 


80 


MD 


RR 


Example 4 - 3 


225 


180 


20 


80 


SD 


DF 


Example 4-4 


235 


180 


20 


80 


DF 


DF 


Example 4-5 


265 


180 


20 


80 


DF 


DF 


Example 4-6 


285 


180 


20 


80 


DF 


DF 


Example 4-7 


300 


180 


20 


80 


DF 


DF 


Example 4-8 


310 


180 


20 


80 


DF 


RR 
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Fxamnlp 4-9 


325 


180 


20 


80 


DF 


RR 


Example 4 - 10 


285 


15 


20 


80 


SD 


SR 


Example 4 - 11 


285 


20 


20 


80 


DF 


DF 


Example 4 - 12 


285 


300 


20 


80 


DF 


DF 


Example 4 - 13 


285 


600 


20 


80 


DF 


DF 


Example 4- 14 


285 


700 


20 


80 


DF 


RR 



Table 5 



It can be seen that defect-free articles can be obtained if the temperature for the formation 
of pellets is in the range of from 235 to 300°C (Example 4-4~Example 4-7). If the retention time 
5 is 180 seconds for the formation of pellets, the temperature is preferably in the range of from 235 
to 265°C (Example 4-4~Example 4-5). If the temperature for the formation of pellets is 225°C 
or below, defective appearance emerges (Example 4-1 -Example 4-3). 

It can be seen that proper time for melting for the formation of pellets is in the range of 
10 from 20 to 600 seconds if the temperature is 285°C. If the time is 15 seconds, unmelted portions 
are present, whereas, if the time is 700 seconds or more, the time is too long and the productivity 
in pellet production is poor. In addition, the physical properties of the moldings thus obtained 
are inferior. 

1 5 Example 5 

The procedure of Example 1 was repeated, except that the weight of the fabric for the 
preparation of molded article laminated with fabric by blow molding was increased so that the 
ratio of the resin to the fabric in the crushed product was 70:30, The pellets obtained were each 
blended with a virgin material at the following ratios and respective blow-molded articles were 
2 0 obtained. The blending ratios for the recycled pellets were 40% by weight, 50% by weight, 60% 
by weight, 70% by weight, 80% by weight, 90%o by weight and 100% by weight; and wherein the 
contents of the fibrous resin were 12% by weight, 15% by weight, 18% by weight, 21% by 
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weight, 24% by weight, 27% by weight and 30% by weight, respectively. 



10 



In the evaluation of the appearance the following symbols are used: 
DF = a defect- free article; 

SD = a slightly defective article having, for example, localized unmelted portions or 

excessively thin walls; and 
MD = an article having a molding defect. 
In the test of strength, the following symbols are utilized: 
DF = the absence of reduction in tensile strength; 
SR = a slight reduction in tensile strength; and 
RR = a remarkable reduction in tensile strength. 



Example 


Temperature 
(°C) 


Time 
(sec) 


Recycled 
Pellet 
% 


Virgin Pellet 
% 


Fibrous Resin 
% 


Evaluation 


Appearance 


Strength 


Example 5 - 1 


275 


180 


40 


60 


12 


DF 


DF 


Example 5-2 


275 


180 


50 


50 


15 


DF 


DF 


Example 5-3 


275 


180 


60 


40 


18 


DF 


DF 


Example 5 - 4 


275 


180 


70 


30 


21 


SD 


DF 


Example 5-5 


275 


180 


80 


20 


24 


MD 


SR 


Example 5-6 


275 


180 


90 


10 


27 


MD 


SR 


Example 5-7 


275 


180 


100 


0 


30 


MD 


SR 



Table 6 



15 It can be seen that defect-free articles can be obtained if the contents of the fibrous resin 

in the molding are up to 20% by weight (Example 5-1 -Example 5-3). 

The objects and advantages of the present invention may be further realized and attained 
b ymeans of the instrumentalities and combinations particularly pointed out in the appended claims. 
20 Accordingly, the drawing and description are to be regarded as illustrative in nature^ and not as 
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WHAT IS CLAIMED IS: 



CLAIMS 



28. (Once Amended) A molded hollow article laminated with fabric, comprising: 

a thermoplastic resin (A) with a microdispersion of a highly heat resistant thermoplastic 
resin (B), wherein said microdispersion is a melt-blending of minute particles of said 
highly heat resistant thermoplastic resin (B) within said thermoplastic resin (A)t 
(A), and wherein said minute particles have a volume average diameter of 10 microns or 
less; and 

a fabric adhered to a surface of said thermoplastic resin (A), wherein said fabric 
comprises fibers of said highly heat resistant thermoplastic resin (B). 

29. A molded hollow article laminated with fabric according to claim 28, wherein said 
thermoplastic resin (A) is selected from the group consisting of a high-density 
polyethylene, polypropylene, polystyrene resin, ABS resin, and modified polyphenylene 
ether. 

30. A molded hollow article laminated with fabric according to claim 28, wherein said highly 
heat resistant thermoplastic resin (B) is selected from the group consisting of nylon and 
polyester. 

31. A molded hollow article laminated with fabric according to claim 28, wherein said 
molded article is produced by blow molding. 

32. A molded hollow article laminated with fabric according to claim 28, wherein said 
microdispersion of said highly heat resistant thermoplastic resin (B) in the thermoplastic 
resin (A) does not exceed 20% by weight. 

33. (Once Amended) A molded article laminated with fabric produced by a process of: 
melt-blending a thermoplastic resin (A) with a microdispersion of a highly heat resistant 
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thermoplastic resin (B) to produce a blend resin, wherein said microdispersion is minute 
particles having a volume average diameter of 10 microns or less of said highly heat 
resistant thermopl astic resin (B) , and wherein said step of melt-blending is done at a 
temperature that ranges from the melting point of said highly heat resistant thermoplastic 
5 resin (B) to a temperature 30°C higher than the melting point of said highly heat resistant 

thermoplastic resin (B); and 

molding said blend resin with a fabric, wherein said fabric has fibers of said highly heat 
resistant thermoplastic resin (B). 

10 34. Canceled herein 

35. A molded article laminated with fabric according to claim 33, wherein 3 / 1. A m olded 

article laminated with fabric according to claim 33, wherein35. A molded articl e 

laminated with fabric according to claim 33, wherein said microdispersion of said highly 
15 heat resis tant thermoplastic resin (B) in the thermoplastic re sin (A) d oes not exceed 20% 

by w e ight , 

the blending time is between 20 to 600 seconds. 

20 36. A molded article laminated with fabric according to claim 33, wherein said blending i s 
done in an extruder. 

¥k A molded article laminated with fabric according to claim 33, wherein said thermopla s tic 

re s in (A) with a microdi s p e r s ion of a highly h e at r es istant th e rmoplastic r e sin (B) is 
25 obtained from r e proc e ssing moldings. 
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ABSTRACT OF THE DISCLOSURE 

The present invention relates to a molded article laminated with fabric wherein a 

thermoplastic re s in (A) has a fabric, made up o f -fi- b e r - s- o f - a - liighly h e at r e sisting th e rmoplastic 
5 resin (B), adhered to the surfa ce th e r eof wherein the thermopla s tic resin (A) of the molding 
contains the highly heat resisting thermoplastic re sin (B) co n s tituting the fibers and wherein the 
highly heat resisting thermoplas tic resin (B) is pres ent a s minute particles in the thermoplastic 
re s in (A), and a m e thod not only for reprocessing the mold fl ashes at th e tim e of th e pr e paration 
o f molded articles lam inated wi th fabric but also for reproces s ing the defective molded articles 
10 laminated with fabric which come from the production line and are destined to be discarded. 

microdispersion of said highly heat resistant thermoplastic resin (B) in the thermoplastic resin 
(A) does not exceed 20% by weight. 

15 

37, A molded article laminated with fabric according to claim 33, wherein said blending is 
done in an extruder. 

38. A molded article laminated with fabric according to claim 33, wherein said thermoplastic 
20 resin (A) with a microdispersion of a highly heat resistant thermoplastic resin (B) is 

obtained from reprocessing moldings. 
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ABSTRACT OF THE DISCLOSURE 

The present invention relates to a molded article laminated with fabric wherein a 

thermoplastic resin (A) has a fabric, made up of fibers of a highly heat resisting thermoplastic 
5 resin (B), adhered to the surface thereof wherein the thermoplastic resin (A) of the molding 
contains the highly heat resisting thermoplastic resin (B) constituting the fibers and wherein the 
highly heat resisting thermoplastic resin (B) is present as a microdispersion in the thermoplastic 
resin (A), and a method not only for reprocessing the mold flashes at the time of the preparation 
of molded articles laminated with fabric but also for reprocessing die defective molded articles 
10 laminated with fabric which come from the production line and are destined to be discarded. 
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